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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the biological art of the sanitary sewage which forms a 
self-sludge floor and processes organic nature sanitary sewage, such as sewage, while producing the 
condition of aerobic and an aversion by turns in a single living thing reaction vessel. 
[0002] 

[Description of the Prior Art] As the conventional biological- waste-treatment approach, although 
biofilm processes, such as an activated sludge process of a floating type, a rotary disc method, and 
contact oxidation method, are in use, the sanitary sewage is supplied by the upper counterflow in the 
living thing reaction vessel in which the self-granulation sludge floor of a microorganism was formed, 
and said sludge floor is made to flow in the reaction-vessel lower part, and the upper counterflow sludge 
blanket method processed in the state of an aversion or aerobic is also used, and it is actively operation- 
ized especially in aversion processing in recent years. 

[0003] Since the microorganism which carries out decomposition processing of the processed 
component biologically is particle-ized and is held at high density, operation of said upper counterflow 
sludge blanket method with high volume load is attained, and it has the advantage which can process the 
sanitary sewage efficiently. 

[0004] The batch process approach which performs aeration within a reaction vessel intermittently, is 
made to produce the condition of aerobic and an aversion by turns in a tub on the other hand, promotes 
nitrification denitrification, and also performs solid liquid separation within a tub and processes it within 
a single tub and which is a strange method of an activated sludge process is also used. Since the settling 
tank etc. is unnecessary, since operation is also easy, this approach is applied especially as a small-scale 
art that there is little installation area of a facility. 

[0005] * — 

[Problem(s) to be Solved by the Invention] In said conventional art, if it is in the upper counterflow 
sludge blanket method, since the settling tank which has prepared nitrification or denitrification 
processing as another process, and separates sludge and treated water is also independently needed, there 
is a fault which becomes excessive [ an installation cost or installation area ]. 
[0006] Moreover, like the usual activated sludge process, if it is in a batch process approach, since 
microorganism concentration cannot be held highly, the sanitary sewage cannot be processed with high 
volume load, but there is a fault to which processing effectiveness becomes low. 
[0007] Therefore, this invention is accomplished for the purpose of offering the biological- waste- 
treatment approach of the sanitary sewage which could process the sanitary sewage with the heavy load, 
and enabled reduction of efficient processing, a cheap installation cost, and installation area nitrification 
and by carrying out denitrification processing within the single tub taking advantage of advantages, such 
as said upper counterflow sludge blanket method, batch process approach, etc. 
[0008] 

[Means for Solving the Problem] In the approach of processing the sanitary sewage biologically by the 
living thing reaction vessel in which the summary of this invention has the downward flow way where 
the sanitary sewage circulates, and an upward flow way A self-granulation sludge floor is formed in the 
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lower part of said upward flow way, and oxygen richness gas is intermittently supplied to said 
downward flow way. Aerobic, It is the biological- waste-treatment approach of the sanitary sewage 
characterized by making it generated by turns and processing the condition of an aversion, and is the 
biological-waste-treatment approach of the sanitary sewage characterized by having added the flocculant 
to said living thing reaction vessel, and aiming at promotion of formation of a self-granulation sludge 
floor. 
[0009] 

[Function] in the early stages of a start up, by filling up a living thing reaction vessel with the sanitary 
sewage and sludge, supplying the sanitary sewage from a downward flow way, and circulating a fixed 
period upward flow way with a predetermined climbing speed, light sludge flows out and only heavy 
microorganism sludge remains — having — increasing — just - being alike — it particle-izes and a self- 
granulation sludge floor is formed in the upward flow way lower part. * 
[0010] In the above, by adding a flocculant suitably in a living thing reaction vessel, condensation of a 
microorganism is promoted and a particle-ized period can be shortened. Furthermore, in order to shorten 
a period, heingfilled up withjhe jranulation sludge generated with other equipments from the 
beginning is also performed suItaBly^ ~~ " "~ 

[001 1] In addition, the sanitary sewage supplied from a downward flow way is made to produce the 
condition of aerobic and an aversion by turns in the upward flow way of a living thing reaction vessel by 
supplying oxygen richness gas intermittently w ith a fixed time interval. 

[0012J At the time of operation of a stationary, as for the sanitary sewage, digestive decomposition of 
the BOD component in the sanitary sewage is carried out by biological operation of the particle-ized 
microorganism of a self-granulation sludge floor, and it is decomposed by the denitrification reaction in 
the nitrification and the anaerobic condition in an aerobic condition, and further, a part for phosphorus is 
also incorporated in a microorganism by emission by the anaerobic condition, and the superfluous intake 
by the aerobic condition, and nitrogen content is removed. 
[0013] 

[Example] The example of this invention is explained below. Drawing 1 is the schematic diagram of the 
equipment which applied the approach of one example of this invention. 1 is a living thing reaction 
vessel and has double cylinder structure of the container liner 2 in which the downward flow way 4 of 
the supply sanitary sewage is formed in, and oxygen is dissolved, and the outer case 3 which forms the 
upward flow way 5 and performs biological waste treatment to the self-granulation sludge floor 7. 
[0014] Moreover, the aeration machine 6 connected to the supply pipe 15 of the oxygen richness gas 
supplied from the oxygen richness gas transfer unit 8 is arranged in the lower limit of said container 
liner 2. Furthermore, the supply pipe 12 of the sanitary sewage and the flocculant supply pipes 16 and 
17 from the flocculant tubs 9 and 10, such as a polyaluminium chloride (PAC) and hydroxylation 
calcium, are connected to the upper part of a container liner 2. 

[0015] In addition, although not illustrated, the control unit which adjusts the addition of a flocculant 
with description, the amount of supply, etc. of the sanitary sewage is attached. Moreover, as said oxygen 
richness gas transfer unit 8, an oxygen cylinder, PSA equipment, a membrane separation device, etc. can 
be used. 

[0016] In the upper limit of an outer case 3, it is overflow of treated water. - It collects, 1 1 is prepared 
annularly, and the treated water exhaust pipe 13 is connected, and the excess sludge exhaust pipes 14a 
and 14b which discharge surplus sludge are connected to the pars intermedia and the lower part of an 
outer case 3. 

[0017] Moreover, the self-granulation sludge floor 7 of a microorganism is formed in the lower part of 
the upward flow way 5 formed with the container liner 2 and the outer case 3, by the rise rate of flow of 
the sanitary sewage, flowing in fixed height, it balances and this sludge floor 7 is held. 
[0018] In addition, although not illustrated, while improving contact in self-granulation sludge and 
processed water if needed, in order to desorb gases produced in biological treatment, such as carbon 
dioxide gas and nitrogen gas, it is desirable to form the stirring equipment which performs loose stirring. 
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[0019] The equipment of said configuration describes below one example processed by the approach of 
this invention by using the primary treatment water of sewage as raw water. The living thing reaction 
vessel 1 was filled up with sludge, and raw water was supplied from the upper part of the downward 
flow way 4 so that the climbing speed in the upward flow way 5 might serve as 1 - 2 m/Hr. 
[0020] The oxygen richness gas from the oxygen richness gas transfer unit 8 was intermittently supplied 
to coincidence as supply time amount / stop-time:30 minute /, and 30 minutes, and 40 mg/1 addition of 
the Pori chlorination aluminum (PAC) was carried out as a flocculant. 

[0021] Consequently, self-granulation sludge was checked after about four weeks, 1.5 months after the 
self-granulation sludge floor 7 was formed, and steady operation became possible. As a service 
condition at the time of steady operation, it carried out at :22 degree C whenever [ liquid residence- 
time:6Hr, average sludge concentration: 5 8400 mg/1 / in a granulation sludge floor /, and solution 
temperature ]. Moreover, by intermittent supply of oxygen richness gas, the dissolved oxygen 
concentration in the living thing reaction vessel 1 repeated the anaerobic condition without a 0.5-1.5 
ppm aerobic condition and dissolved oxygen by turns, and arose. 

[0022] As a result of processing according to the aforementioned conditions, as for raw water, water 
quality (PH:7.8, BOD:140ppm, SS:162ppm, T-N:36ppm, and T-P:4.5ppm) was set to PH6.6ppm, 
BOD:8.5ppm, SS:12ppm, T-N:3.3ppm, and T-P:0.3ppm after processing. 

[0023] When a flocculant was not added as said example showed, for about three months, formation of 
this self-granulation sludge floor also became about 1.5 months, and was shortened extremely for a short 
period of time. Moreover, it became clear that removal processing was carried out 90% or more also in 
denitrification and the removal treatment of phosphorus. 
[0024] 

[Effect of the Invention] According to the approach of this invention, the following effectiveness is 
acquired. 

b) Since the settling tank which can process BOD component, nitrogen content, and phosphorus part 
removal by the single tub, and separates treated water and sludge by repeating aerobic and an aversion 
by turns is unnecessary, installation area of equipment can also be lessened. 

b) By forming a self-granulation sludge floor, a microorganism can be held to high density and efficient 
processing is possible. 

c) It is not necessary to return sludge, equipment is simplified, and operation is also easy. 



http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/18/06 



